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(54) Title: SURGICAL PREP SOLUTION DISPENSER AND METHOD 
(57) Abstract 

An apparatus or kit for applying a predictable amount of liquid such as a surgical 
prepping solution to an applicator (12) having a resilient, porous pad (14). The apparatus 
includes a receptacle (18) having an internal space (20) such that when the pad (14) is 
placed within the space (20), the pad (14) is compressed to a predetermined degree. The 
receptacle (18) is attached to a bottle or other container holding surgical prepping solution. 
Most preferably, an outlet extends into the internal space of the receptacle (e.g., in the 
form of a spike (604 or 640) or outlet tube (28a)). Pressurizing the bottle dispenses liquid 
through the dip tube (24) onto the applicator pad (14). Also disclosed are a method of 
use of the kit or apparatus, a version in which the applicator pad (14) is inserted into the 
bottle (522) through a passageway (520), and a version in which a disposable containment 
package (624) is used rather than the receptacle. 
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SURGICAL PREP SOLUTION DISPENSER AND METHOD 

The invention relates generally to the application of surgical prepping 
solutions to the body, and more specifically to an apparatus and method for dispensing the 
solution into an applicator in a controlled manner. 

Background of the Invention 

Antiseptic preparation of patients for surgery conventionally includes a 3- 
10 minute scrubbing of the affected area with an antimicrobial soap solution followed by 
the application of a water-soluble antiseptic paint solution. The solutions are 
conventionally applied with saturated gauze or sponges that are attached to a handle or 
held with forceps. The sponges are saturated by soaking in open pans of solution. 

This procedure has the drawback that the solution can drip and pool unseen 
in locations hidden by the patient's body. Pooling of the antimicrobial solution can result 
in skin irritation and even chemical burns if strong iodine solutions are employed. 
Furthermore, it is desirable to prevent pooling of flammable antiseptics, such as those 
based on alcohol/water solutions. 

One way of dealing with this drawback is to provide the solution in a sealed 
ampoule within an applicator. For example, co-assigned U.S. Patent 5 ? 658,084 "Liquid 
applicator with frangible ampoule and support" describes such an applicator. While 
providing clean and efficient dispensing, such an applicator is somewhat expensive to 
provide. 

A less expensive expedient is to provide an applicator having a sponge and 
a handle within a sealed pouch that also contains a free quantity of prepping solution. For 
example, the E-Z Prep® product commercially available from Becton Dickinson and 
Company, Franklin Lakes, New Jersey, provides two eight-inch sponge sticks immersed in 
Povidone-iodine topical solution. The sponges are supplied pre-saturated with excess 
solution that distributes freely within the pouch, completely coating the handle. Therefore, 
these applicators are messy to use in practice. 

Summary of the Invention 

This invention provides a kit or apparatus for applying surgical prepping 
solution to a patient. The invention facilitates loading an inexpensive applicator with 
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an adequate, but substantially dripless dose of solution immediately before use from a 
liquid container. Preferably, the liquid container is a bulk container holding multiple 
doses of solution, e.g., at least 10 and preferably at least 20 doses. 

Liquid loading is controlled by filling a resilient porous applicator pad in 

5 a semi-compressed state. As the applicator pad is removed it expands ensuring that the 

antimicrobial solution occupies no more than the saturation level of the pad in order to 
minimize dripping. Alternatively, the applicator pad could be filled in the applicator in 
a non-compressed state and pulled or pushed through a narrow opening that compresses 
to wring or squeeze excess solution from the pad. It is preferred that the applicator pad 

lo be resilient to allow for compression and subsequent expansion. In this manner, by 

controlling the amount of compression the amount of liquid impregnated into the 
applicator pad may be precisely controlled for any given substrate material. 

The pad contracts and expands between a compressed or semi- 
compressed state and an uncompressed state, and the pad is capable of holding more 

I * surgical prepping solution in its uncompressed state than in its compressed or semi- 

compressed state. Surgical prepping solution may saturate the pad in its compressed or 
semi-compressed state, but will be held by the pad at less than a saturation level when 
the pad is not compressed. 

Generally, a kit of the invention comprises an applicator having a 
resilient, porous pad attached to a handle, a bottle for a surgical prepping solution, and a 
receptacle attached to the bottle. The receptacle defines an internal space having a size 
relative to the pad such that when the pad is placed within the space, the pad is 
compressed to a predetermined degree. A passageway extends between the bottle and 
the internal space of the receptacle through which surgical prep solution can flow from 

25 the bottle into the internal space to load the pad with surgical prepping solution. 

In a second aspect of the invention, the kit generally comprises an 
applicator having a resilient, porous pad attached to a handle, and a receptacle adapted 
to be attached to a bottle of surgical prepping solution. The receptacle defines an 
internal space having a size relative to the pad such that when the pad is placed within 

30 the space, the pad is compressed to a predetermined degree. A passageway is provided 

into the internal space of the receptacle through which surgical prep solution can flow 
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from a bottle attached to the receptacle into the internal space to load the pad with 
surgical prepping solution. 

Preferably, an inlet or dip tube extends from the receptacle into the 
bottle, the dip tube defining the passageway as having an inlet near the bottom of the 

5 bottle. Most preferably, the dip tube also extends into the internal space of the 

receptacle, and has outlet openings or slots into the internal space along the sides of the 
dip tube. The outlet openings or slots help prevent blockage of surgical prepping 
solution by the compressed material of the pad. These outlet openings or slots 
constitute one preferred means for preventing blockage of solution. Other 

10 embodiments of such means include providing a stop in the internal space to limit 

insertion of the pad into the internal space, or in some applications having the handle 
extend all the way through the pad to provide a stop function. 

In a third aspect of the invention, an apparatus is provided generally 
comprising a receptacle having an internal space such that when the pad is placed 

15 within the space, the pad is compressed to a predetermined degree, a bottle containing 

surgical prepping solution, and an inlet tube extending into the internal space. The inlet 
tube defines a passageway in fluid communication with the bottle for dispensing 
surgical prepping solution into the pad while the pad is within the receptacle. The inlet 
tube has outlet slots into the internal space along the sides of the inlet tube. 

20 In at least one embodiment, the receptacle is releasably attached to the 

bottle. This facilitates reuse of the receptacle with multiple bottles. 

In at least one embodiment the receptacle is disposable and may be 
provided to the customer with the pad preloaded and precompressed within the 
disposable receptacle. 

25 In one preferred embodiment a reusable receptacle is used along with an 

applicator pad that is sealed into a preferably sterile disposable plastic package. The 
receptacle further comprises one or more spikes that pierce the applicator pad as the 
applicator is inserted into the receptacle. Preferably the applicator handle is provided 
with a slot within the pad such that the spike enters the slot. 

30 Preferably, the pad is sized and configured relative to the internal space 

so that the pad is compressed within the receptacle to between 40-90% of its non- 
compressed post-wetting volume. Most preferably, this compression is between 60- 
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80% of the pad's non-compressed post- wetting volume. Also, preferably, the entire 
pad is compressed within the internal space of the receptacle. 

In one preferred aspect of the invention, the pad further includes a binder 
holding the pad in a compressed configuration before the pad is inserted in the 
5 receptacle. The binder dissolves, erodes, swells or otherwise releases after the pad is 

loaded with surgical prepping solution to allow the pad to expand after it has been 
loaded with surgical prepping solution. 

Most preferably, the pad has a generally polyhedron configuration with 
two generally parallel major surfaces. The handle is elongate and extends from the pad 
10 in a direction generally parallel to the two major surfaces. The internal space of the 

receptacle has a polyhedron configuration corresponding to the configuration of the pad 
but smaller than the pad so that the pad is compressed when it is inserted in the internal 
space. 

Also preferably, a flared opening is provided in the receptacle to the 

15 internal space. 

Conveniently, a cap is provided for releaseably sealing the opening in 
the receptacle. The cap is preferably connected to the receptacle to avoid complete 
separation and possible loss of the cap. For example, a tether may hold the cap to the 
receptacle, or a hinge pivotably may connect the cap to the receptacle. 

20 Also, in another aspect of the invention, the bottle and receptacle are 

blow or vacuum molded or thermoformed in one integral piece. 

Most preferably, the handle is inserted in the pad a distance of at least 
75% of the length of one of the dimensions of the pad. 

In preferred embodiments, the applicator can be as simple as a handle 

25 attached to a resilient pad. The dispensing apparatus makes such a simple and 

inexpensive applicator work to best advantage. Conveniently, the dispensing means is a 
bottle for containing the liquid, the bottle having some means for attaching the 
receptacle to the bottle. The bottle is provided with a dip tube with an inlet near the 
bottom of the bottle and an outlet adjacent the attachment for the receptacle. Most 

30 preferably, the dip tube is mounted on the receptacle such that when the receptacle is 

placed on the bottle the inlet is near the bottom of the bottle. Pressurizing the bottle, for 
example by squeezing, dispenses liquid through the dip tube into the applicator. 
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Alternatively, the bottle could be pressurized by other mechanical means, such as a 

treadle, or other expedients, such as compressed gas. 

In a fourth aspect, the invention provides a method of preparing a patient 

for surgery, the method comprising the steps of: 
5 (a) providing an applicator having a resilient, porous pad, and an 

apparatus comprising a receptacle having an internal space such that when the pad is 

placed within the space, the pad is compressed to a predetermined degree; and a 

passageway into the receptacle for dispensing a surgical prepping solution onto the pad 

while the pad is within the receptacle; 
10 (b) inserting the pad into the internal space of the receptacle, and 

compressing the pad to a predetermined degree within the internal space; 

(c) passing surgical prepping solution through the passageway into the 

internal space of the receptacle to wet the pad with a surgical prepping solution using 

the dispensing means; 

15 (d) withdrawing the pad from the receptacle such that the pad expands 

sufficiently so that the surgical prepping solution occupies less than the saturation level 
of the pad; and 

(e) painting the surgical prepping solution onto the patient with the 

applicator. 

20 Preferably, the pad is compressed within the receptacle to between 40- 

90% of the pad's non-compressed post-wetting volume. Most preferably, the pad is 
compressed the pad within the receptacle to between 60-80% of the pad's non- 
compressed post-wetting volume. 

Also, in one aspect of the method, the pad is held in a compressed 

25 configuration with a binder before the pad is inserted in the receptacle, and the binder is 

dissolved, eroded, swelled or otherwise released by the surgical prepping solution to 
allow the pad to expand after it has been loaded with surgical prepping solution to 
prevent reuse of the pad in internal space of the receptacle. 

Excess solution in the receptacle after use may be allowed to flow back 

30 into the bottle if that is desired. This may be facilitated by vacuum created in the bottle, 

for example, when the bottle recovers from being squeezed. 
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These and other features and advantages of the invention will be pointed 
out hereinafter. 

Brief Description of the Drawing 

5 The invention will be further described with reference to the drawing 

wherein corresponding reference characters indicate corresponding parts throughout the 
several views of the drawing, and wherein: 

Fig. 1 is a front view of an apparatus according to an embodiment of the 
present invention; 

10 Fig. 2 is a detail view of an alternate embodiment; 

Fig. 3 is a front view of a preferred applicator used in a kit of the 

invention; 

Fig. 4 is a perspective view of an alternate embodiment of the receptacle 
of the invention; 

15 Fig. 5 is a perspective view of yet another embodiment of the receptacle 

and bottle of the invention; 

Fig. 6 is a perspective view of yet another embodiment of the receptacle 
of the invention; 

Fig. 7 is a vertical cross sectional view of yet another embodiment of the 
20 invention, illustrating details of a portion of a receptacle and a cap tethered to the 

receptacle; and 

Fig. 8 is a vertical cross section of yet another embodiment of the 

invention. 

Fig. 9 is a cross section view of yet another embodiment of the 
25 invention, illustrating a receptacle further comprising a spike. 

Fig. 10 is a front view of a preferred applicator for use with receptacles 
having spikes as shown in Figure 9. 

Figure 1 1 is a cross section view of another embodiment of the invention 
which is used with an applicator having a disposable receptacle such as that shown in 
30 Figure 10. 

Figure 1 2 is a cross section view of another embodiment with a liquid 
return valve actuated by insertion of a applicator. 
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Detailed Description of Preferred Embodiments 

Referring now to Fig. 1, a front view of an apparatus 10 according to an 
embodiment of the present invention is illustrated. The apparatus 10 is used with an 

5 applicator 12 (e.g., see Fig. 3) having a resilient, porous pad 14 and, most conveniently, 

an elongate handle 16. The apparatus includes a receptacle 1 8 having an internal space 
20 such that when the pad 14 is placed within the space, as illustrated in figures 1 and 
2, the pad 14 is compressed to a predetermined degree along one or more axes. 

The apparatus 1 0 also includes a means for dispensing liquid onto the 

10 pad 14 while the pad is within the space 20 in the receptacle 1 8. In the illustrated 

embodiment, this means is a bottle 22, which conveniently has a dip tube 24 leading 
from an inlet 26 near the bottom of the bottle to an outlet 28 adjacent the receptacle 1 8. 
When the interior of the bottle 22 is pressurized, liquid within the bottle is forced 
through the dip tube 24 to the receptacle. Preferably, the inlet 26 is angled or tapered to 

] 5 prevent binding of the inlet by contacting the bottom of bottle 22. Alternatively, a 

plurality of openings (not shown) can be formed in the dip tube 24 adjacent the lower or 
inlet end. The bottle 22 can be pressurized in any number of ways, for example it can 
simply be squeezed by hand, or it could be pressurized by a separate tube from a 
pneumatic foot treadle. 

20 To use the apparatus, the applicator 1 2 is positioned with its pad 1 4 

within the space 20, and the bottle 22 is pressurized. The wetting of the pad 14 is 
preferably monitored while this is occurring. To make this easier, it is convenient to 
make at least a portion of the receptacle 1 8 transparent or translucent so that the wetting 
of the pad can be observed in side view. Visualizing the wetting of the pad 14 is usually 

25 not difficult when the apparatus 10 is being used to dispense surgical prepping 

solutions, as many of the most popular solutions are strongly colored by iodine 
containing compounds. Prepping solutions that are not naturally colored may optionally 
incorporate dyes or colorants compatible with the antimicrobial solution. 

Then the applicator 12 is removed from the receptacle 18. The 

30 dimensions and materials are sized so that upon such removal, the pad recovers from its 

compression under its own resilience, holding a dose of liquid preferably very close to 
its saturation level for holding liquid without significant dripping. As used herein, the 
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term "saturation level" means the maximum liquid capacity a pad may hold without 
dripping when held in a filled state in a horizontal position (e.g., for a polyhedron 
applicator pad, with one of its major surfaces held parallel to the ground, and for a 
cylindrical, conical or frustaconical pad with the major axis held parallel to the ground) 
5 for 20 seconds. 

It may be convenient to attach the receptacle 1 8 to the bottle 22 
permanently, but it may also be convenient to provide a means for releasably attaching 
the receptacle to the bottle. This is easily accomplished by threads, by snap fitting 
components, by taper locking components, or other expedients that will occur to the 

10 skilled artisan. When actually producing the apparatus 10 for commercial use, it may be 

convenient to package the receptacle 1 8 with the bottle 22 and provide for a more 
permanent connection. 

Alternatively, it may be convenient to package a single-use receptacle 18 
with each applicator 12, so that the receptacle is brought or fitted onto the dispensing 

15 means only just before use. In such cases, ease of quick attachment and release will be 

more important in choosing which means for attaching the receptacle 1 8 is most 
suitable. 

Preferred materials useful for forming the pad 14 of the present 
invention are open-cell foams such as polyurethanes including polyurethane foams 

20 based on alliphatic and aromatic isocyanates and polyester or polyether polyols. These 

polyurethane foams may also be filled with fillers including fibrous fillers and may be 
colored using pigments or dyes. These foams may also optionally contain absorbent 
polymers, such as supersorbers. Other foams include cellulose and natural foams as 
well as those based on polyvinyl alcohol, ethylene Vinyl acetate, polymers of 

25 unsaturated monomers including but not limited to acrylates, methacrylates, n- vinyl 

lactams, acrylamides, styrene, and the like. Other useful substrates include resilient 
non-woven pads such as carded or blown microfiber mats. 

Preferably, the applicator pad and any binder present may be sterilized 
by conventional methods such as steam, ethylene oxide or irradiation without adverse 

30 effects on the substrate's physical properties or toxicity. The applicator pad may be of 

any geometry but is preferably easy to place into the solution dispenser and has a major 
surface that is convenient for painting the antimicrobial solution onto the skin of the 
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patient. Therefore the applicator pad is preferably polyhedron (e.g. wherein all faces are 
parallelograms, cuboidal, prismatic, etc.), cylindrical or conical. Most conveniently 
the applicator pad has a simple geometry having two major surfaces such as a box or 
disk shape. The applicator pad may have a handle preattached or may be used along 

5 with forceps or other suitable means. 

While surgical prepping solutions are strongly bacteriocidal by 
definition, one should always strive to minimize contamination and cross- 
contamination between patients. This concern may arise, for example, with respect to 
solutions that do not contain a high level of alcohol or are known to harbor resistant 

10 bacteria. Some expedients are possible to reduce this concern. A simple precaution is to 

provide a cover 30 for the receptacle 1 8, which may conveniently be attached by a 
standard hinge or a molded-in living hinge 32. Another expedient, discussed above, is 
to provide a disposable receptacle or receptacle insert with each applicator. Yet another 
expedient is to provide applicators where the pad expands significantly beyond its pre- 

1 5 wetted volume after wetting with the surgical prepping solution. In this manner, it is 

extremely inconvenient to place a used applicator back into the device thus ensuring 
aseptic technique is maintained. This may be accomplished by two methods: 

1 . Swelling of the foam structure due to uptake of the surgical prepping 
solution. This has been observed, for example in polyurethane foam, commercially 

20 available as foam P-90 (90 pore/in) from Illbruck Co. of Minneapolis, Minnesota USA, 

after is has been exposed to an isopropyl alcohol based surgical prepping solution 
commercially available as Duraprep™ from Minnesota Mining and Manufacturing 
Company of St. Paul, Minnesota, USA. 

2. Use of a resilient applicator pad that is precompressed and held in the 
25 precompressed state by a binder that is rapidly soluble, swellable, erodable or otherwise 

rapidly releases in the antimicrobial solution allowing the pad to expand. For example, 
if a polyurethane foam sponge is lightly impregnated with a suitable binder solution, 
compressed and dried in the compressed state the binder will maintain the compressed 
state. Once the sponge is exposed to the antimicrobial solution, however, the binder 
30 will dissolve, swell, or otherwise loose integrity and the foam will rapidly expand. In 

this case the dispenser device will prevent complete expansion before removal and 
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ensure that the applicator pad expands further upon removal thus delivering an 
impregnated but drip free pad. 

Suitable binders preferably dissolve, swell, or otherwise loose integrity 
rapidly in the antimicrobial solution such that the applicator pad swells in less than 60 
5 sec, preferably less than 30 sec and most preferably in less than 1 5 sec. Suitable 

binders will vary depending on the antimicrobial solution employed and particularly 
depending on the solvent system of the antimicrobial solution. 

For aqueous and hydroalcoholic solutions suitable binder may include: 
natural polymers such as starch and cellulose derivatives, proteins such as gelatin, 

10 collagen, casein, albumin etc., polysaccharides such as agar, dextrin, various gums 

(xanthan gum, gum arabic etc.) and may include small molecules such as sucrose. 
Synthetic polymers may also be useful such as those derived from vinylic unsaturated 
monomers including, acrylates, methacrylates, vinyl acetate and its hydrolyzed 
derivatives, styrene and styrene derivatives such as styrene sulfonate, N-vinyl lactams, 

15 vinyl phosponate, acrylamides, and the like. Co-polymers of some of these monomers 

will also be suitable. Other synthetic polymers may also be useful including 
polyethylene oxide and EO/PO copolymers that are waxes at room temperature, soluble 
or swellable polyurethanes, surfactants that are waxes at room temperature such as 
those based on PEG, and the like. Polymers incorporating ionic groups and large 

20 proportions of hydrophilic monomers are particularly preferred in order to ensure rapid 

dissolution/swelling in the polar solvents typically employed in antimicrobial solutions. 

Depending on the density and pore structure of the applicator pad the 
amount of compression can vary widely. Operating room nurses, however, are 
accustomed to using applicator pads that are approximately 2"x 2"x 1"( width) and need 

25 to have these pads impregnated with 1 5-40 ml of solution. For pads of this size 

delivering the required amount means that the pad should be compressed to between 
40-90% of their non-compressed post impregnation volume as measured immediately 
upon impregnation and removal from the dispenser, and more preferably between 60- 
80%. The key requirement is that the applicator pad be impregnated with enough 

30 antimicrobial solution that the solution is easily applied to the patient to obtain a 

uniform coating while not so much that rapid dripping results. For applications other 
than the operating room other sizes may be appropriate. For example, for disinfection 
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of IV sites a smaller size may be desired, e.g. 5-20ml of solution may be appropriate. It 
has been noted that best results are obtained when the stick handle on the sponge is 
positioned at least 75% of the way through the sponge and preferably 80 to 95% 
through the sponge but may be positioned 100% through the sponge; this greatly 
5 facilitates insertion of the applicator into receptacle. 

The dispensing means may be single use but is preferably reusable, e.g. 
as many as 40 times or more. For example, a one liter bottle may deliver 40 precisely 
metered 25ml doses to 40 individual applicator pads. As mentioned above, for aseptic 
reasons, the applicator pads are not reused. While the depicted embodiment is 
10 particularly convenient, the applicator pad may be placed into the receptacle in any 

suitable orientation. The applicator pad may be placed into the dispenser in a 
precompressed state, e.g. using a binder, compressed as it is inserted, compressed by 
the action of the dispenser, compressed as it is removed from the dispenser, or 
combinations of these actions. 
15 Referring now to Fig. 2, a detail view of an alternate embodiment of the 

apparatus 10 is illustrated. In this detail view, the dip tube 24 has a protruding outlet 
28a that extends into space 20. When the bottle is pressurized, liquid enters space 20 
through slots 34 on the sides of the outlet 28a. It has been observed that with some 
types of pads and outlet geometries, it is possible to insert the applicator 12 into the 
20 receptacle 20 with such force that the outlet 28 of Fig. 1 is partially blocked by the pad 

and the applicator pad is wetted only with difficulty when the bottle 22 is pressurized. 
As Fig. 2 illustrates, this possibility can be relieved by the use of a protruding outlet 
28a. Even if the pad is inserted with excessive force, it still must deform around the 
protruding outlet 28a, leaving access for the liquid in the region adjacent slots 34. 
25 Figures 4-7 illustrate various alternative forms of the receptacle of the 

invention. Figure 4 illustrates a receptacle 118 provided with a hinge 132 extending 
along the width of the receptacle 118, and a lid or cap 130 mounted on the receptacle by 
the hinge 132. Alternatively, the hinge may be provided along the length of the 
receptacle. The hinge 132 may be, for example, a living hinge or may take the form of 
30 interlocking crenations (projections alternating with notches) along the cap 130 and 

receptacle 1 1 8 with an axle passing through the crenations to pivotably lock the cap 1 30 
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on the receptacle 1 1 8. The receptacle 1 1 8 may be provided with a suitable means for 
mounting on a bottle, such as an annular threaded portion 120. 

Figure 5 illustrates a bottle 222 and receptacle 218 integrally molded, for 
example, by vacuum or blow molding, or thermoforming. In this embodiment, the dip 
5 tube 224 is preferably provided along one side of the bottle 222 rather than passing 

through center of the bottle 222. The cap 230 of this embodiment may be connected to 
the receptacle 21 8 by a tether 232. It is contemplated with this embodiment as well as 
several of the other preferred embodiments discussed herein that the bottle and 
receptacle be formed by a blow-fill-seal or mold-fill-seal process. 
10 Figure 6 illustrates another embodiment of the receptacle 3 18 of the 

invention, in which a cap 330 is connected to the receptacle by a tether 332. In this 
embodiment, the cap 330 is illustrated as being adapted fitting within the end of the 
receptacle 3 18 to seal the internal space of the receptacle 318 rather than as fitting over 
the end. 

1 5 Figure 7 illustrates yet another embodiment of the receptacle 41 8 of the 

invention in which a cap 430 and receptacle 418 are provided with interlocking 
undercuts 43 1 and 4 1 9 to help seal the cap 430 over the opening into the internal space 
of the receptacle 418. Alternatives to the interlocking undercuts 431 and 419 include 
providing an O-ring in an annular groove (not shown) along either the male or female 

20 side of the connection between the cap and receptacle to seal the cap with respect to the 

receptacle. 

Figure 8 illustrates yet another embodiment of the invention in which 
the internal space 520 of the receptacle 518 is in the form of a passageway 520 between 
a prepping solution reservoir 522 and the outside. The passageway 520 is configured 

25 and sized to compress the pad 14 of the applicator 12 by a predetermined amount 

selected to prevent dripping of the pad 14. The passageway 520 is shown as having 
tapered openings 524 and 526 to facilitate insertion and retraction of the pad 14 of the 
applicator. The tapered opening 524 may preferably be applied to any of the 
embodiments of the receptacle of this invention. 

30 Alternatively, a permanent receptacle can be used in conjunction with a 

disposable containment means for containing the applicator pad and a predetermined 
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amount of prepping solution. Preferred embodiments incorporating such a 
containment means are shown in Figures 9-10. 

Figure 9 illustrates a receptacle 600 having an internal space 602 in 
which one or more spikes 604 (preferably one) extend vertically upwardly from the 

5 bottom of the internal space 602. The spike 604 includes one or more openings 606 

preferably adjacent the tip 608 of the spike 604, which open into a passageway similar 
to the passageways described with respect to the above described embodiments. The 
openings may alternatively be positioned at any point along the spike. A valve/fluid 
return passageway 610 is provided for returning to the bottle solution that is not carried 

I a away by the applicator. 

Preferably, the spike 604 does not extend beyond the internal lumen of 
the receptacle, with the tip preferably well below the brim of the receptacle. This 
reduces the chance of inadvertent contact with the tip of the spike. Also, preferably, a 
cap (not shown) is provided on the receptacle 600, or a tip seal (not shown) is provided 

i < on the tip of the spike 604. A retractable tip seal (not shown) could also be provided. 

Figure 10 shows an applicator 620 with handle 622 and an outer plastic 
package 624. The outer plastic package 624 constitutes one preferred embodiment of a 
containment means to contain the prepping solution and prevent contamination of the 
permanent receptacle. The plastic package 624 may be sized to precompress the 

> sponge/pad 626 to a predetermined degree or to enclose the pad 626 without 

compression (shown without compression in figure 10). The plastic package 624 
preferably completely encases the entire applicator pad 626 and handle 622, or 
alternatively it may be open on the handle end. The plastic package 624 may also 
include one or more tear notches 625 to facilitate opening. Preferably the plastic 

25 package 624 is transparent or translucent such that filling of the pad 626 is easily 

observable. 

The plastic package 624 material is preferably selected to ensure a good 
seal around the spike shown in figures (e.g., spike 604 shown in figure 9) when it is 
inserted into the receptacle 600, and is preferably a polyolefm such as low density 
30 polyethylene, linear low density polyethylene, a metallocene polyethylene, 

polypropylene, a metallocene polypropylene and the like. 
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Preferably the plastic package 624 has a low coefficient of friction in 
communication with the receptacle 600 to ensure easy insertion of the applicator pad 
626. For example, when the receptacle 600 is high density polyethylene a low density 
or linear low density polyethylene package 624 is suitable. 

5 The spike 604 is positioned to mate with a slot 628, recess or other 

means in the applicator to ensure easy insertion of the applicator pad 626. The handle 
622 of the applicator 620 preferably has a slot 628 that mates with the spike 604. The 
tips 630 of the slotted handle 622 are preferably rounded to avoid sharp edges that 
might other wise cause irritation during use. Other handle configurations are possible 

10 such as tubes etc., however, the handle preferably is designed to allow the spike to enter 

the pad with minimal or no interference. 

Figure 1 1 illustrates an embodiment of the invention in which no 
permanent receptacle houses the spike 640. Rather, this embodiment relies upon the 
package anchor a binder to define the amount of solution that the applicator pad is 

1 5 allowed to hold. For example, the containment package may compress the pad into its 

compressed state, in which the pad will permit less fluid to be loaded into the pad than 
the pad is capable of holding in its uncompressed state. 

The spike 640 of Figure 1 1 may optionally have a retractable safety tip 
that also functions to seal the dispenser when not in use. The base 642 of the spike 640 

20 is preferably flared to ensure a good seal against the containment package. The spike 

640 also preferably has holes 644 on its circumference to allow fluid to pass out of the 
tip in a radial fashion once the dispenser is pressurized. In this manner, such holes 644 
(opening through the circumference of the spike) are believed to be less likely to be 
occluded by sponge material compressed during insertion of the pad into the receptacle 

25 than would an axially oriented opening through the tip of the spike 640. 

The spike 640 should be fabricated from a relatively rigid material such 
as metal or high modulus plastics such as polycarbonate, polymethylmethacrylate, 
ABS, high density polyethylene or filled plastics in order to ensure the pad is easily 
pierced without deformation and long life of the spike. 

30 The handle 622 of the applicator 620 preferably is not placed completely 

through the pad 626 and the pad 626 preferably is not slit completely through to accept 
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the handle 622, thus providing pad material at the tip 628 of the handle 622, which is 
pierced by the spike 640 and thereby helps to ensure a good seal. 

To use this kit, the applicator 620 and its containment package 624 
(Figure 10) are pierced over the spike 604 in the receptacle of Figure 9 down to the 
5 base. The dispenser is pressurized, e.g. squeezed, allowing solution to flow up the dip 

tube and into the resilient pad 626. Once the pad 626 is filled, the dispenser pressure is 
relieved and any excess solution is sucked back into the bottle. The applicator 620 is 
then removed from the dispenser spike 604 and taken to the place of use. At this point 
the plastic outer package 624 is removed and the applicator 620 is ready for use. 
10 Alternatively, the outer plastic package may consist of a thermoformed 

or otherwise fabricated tray that contains the applicator pad in a first uncompressed 
state which can be moved to a second compressed state. For example, the pad may be 
in a first non-compressed zone, moved to a zone suitable for filling where it is 
compressed. Alternatively, the applicator pad may be filled in a first zone with solution 
15 and pulled through a compression device to expel excess solution. 

Options where the applicator pad is not shipped in a compressed state 
are preferred since many pad materials may be prone to taking a compression "set", i.e. 
if compressed and held for long periods of time they will not rebound to the original 
precompressed dimensions. In embodiments comprising a containment package with 
20 compression, use of a mating dispenser may not be needed but may comprise simply a 

means for introducing the solution into the containment package. Preferably the 
dispenser is designed to provide a premeasured volume to the containment means. 

In the embodiment of Figure 9, if the dispenser is pressurized without an 
applicator pad in place it is possible for solution to enter the receptacle and remain at 
25 the bottom of the receptacle. While this may be poured out it creates waste and mess. 

Therefore, the receptacle preferably further comprises a check valve 610, which closes 
when the dispenser is pressurized but opens to allow any fluid on the bottom of the 
receptacle 600 to re-enter the bottle. Opening of the check valve 610 may be 
accomplished simply by the lower pressure generated once the dispenser is 
30 depressurized, i.e. a ball check valve or umbrella check valve. 

Preferably, the check valve 610, 652 is provided in an open condition 
and only closes when the applicator is inserted into the receptacle. In this case the 
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applicator would be adapted to close one or more check valves upon insertion. For 
example, shown in Figure 12 is an additional embodiment of the invention wherein a 
valve 652 is closed upon insertion of the applicator pad. In this design the valve 652 
comprises a valve pad attached to a spring 654 which holds the valve 652 in its 
normally open position. In this manner, if fluid cannot be inadvertently expelled since 
the bottle cannot be pressurized until the applicator is inserted and closes the valve 652. 
The preferred valve 652 has a valve spring 654 that biases a valve pad (also 652) 
adjacent a liquid return channel 656 to open and close the liquid return channel 656. 

While Figures 9, 1 1 , and 12 show the receptacle spike in a vertical 
upright position it is understood that other orientations are possible including designs 
where the applicator pad is inserted and either the pad or spike are moved in order for 
the spike to engage the applicator pad. 

As various changes could be made in the above constructions and 
methods without departing from the scope of the invention as defined in the claims, it is 
intended that all matter contained in the above description or shown in the 
accompanying drawings be interpreted as illustrative and not in a limiting sense. 
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CLAIMS: 

1 . A kit for applying surgical prepping solution to a patient, the kit 

comprising: 

an applicator having a resilient, porous pad attached to a handle; 
5 a bottle for a surgical prepping solution; 

a receptacle attached to the bottle and defining an internal space having a 
size relative to the pad such that when the pad is placed within the space, the pad is 
compressed to a predetermined degree; and 

a passageway between the bottle and the internal space of the receptacle 
10 through which surgical prep solution can flow from the bottle into the internal space to 

load the pad with surgical prepping solution; 

wherein the pad expands when removed from the internal space. 

2. A kit for applying surgical prepping solution to a patient, the kit 

15 comprising: 

an applicator having a resilient, porous pad attached to a handle; 

a receptacle adapted to be attached to a bottle of surgical prepping 
solution, and defining an internal space having a size relative to the pad such that when 
the pad is placed within the space, the pad is compressed to a predetermined degree; 
20 and 

a passageway into the internal space of the receptacle through which 
surgical prep solution can flow from a bottle attached to the receptacle into the internal 
space to load the pad with surgical prepping solution; 

wherein the pad expands when removed from the internal space. 



25 



30 



3. The kit according to claim 1 or 2 further comprising a dip tube 
extending from the receptacle into the bottle, the dip tube having an inlet near the 
bottom of the bottle and extending into the internal space of the receptacle, the dip tube 
having outlet slots or holes into the internal space along the sides of the dip tube. 

4. The kit according to any of claims 1-3 wherein the pad is compressed 
within the receptacle to between 40-90% of its non-compressed post-wetting volume. 
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5. The kit according to any of claims 1-4 wherein the pad further 
includes a binder holding the pad in a compressed configuration before the pad is 
inserted in the receptacle, the binder allowing the pad to expand after it has been loaded 

5 with solution. 

6. The kit according to any of claims 1-5 wherein the pad has a generally 
polyhedron configuration with two generally parallel major surfaces, the handle being 
elongate and extending from the pad in a direction generally parallel to the two major 

10 surfaces, the internal space of the receptacle having a polyhedron configuration 

corresponding to the configuration of the pad but smaller than the pad so that the pad is 
compressed when it is inserted in the internal space, the kit further comprising a flared 
opening in the receptacle to the internal space, a cap for releaseably sealing the opening 
in the receptacle, and a tether or hinge connecting the cap to the receptacle, the bottle 

1 5 and receptacle being blow or vacuum molded in one integral piece. 

7. The kit according to any of claims 1-6 further comprising disposable 
packaging enclosing at least the resilient, porous pad of the applicator but not the 
receptacle or bottle, and a spike within the receptacle for piercing the disposable 

20 packaging, the handle of the applicator having an end enclosed within the pad, the 

enclosed end of the handle being provided with a slot or recess for receiving the end of 
the spike when the pad is fully inserted into the internal space of the receptacle, 

8. The kit according to any of claims 1 -7 further comprising a spike 
25 within the receptacle for piercing the pad. 

9. The kit according to any of claims 1-8 further comprising a check 
valve allowing return of prepping solution to the bottle after the pad is removed from 
the internal space, the check valve being positioned within the internal space of the 

30 receptacle, the check valve being normally in an open position preventing 

pressurization of the bottle until the pad is inserted into the internal space, the check 
valve being moved to a closed position when the pad is inserted into the internal space. 
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10. A kit for applying surgical prepping solution to a patient, the kit 

comprising: 

an applicator having a resilient, porous pad attached to a handle; 
5 a containment package defining an internal space having a size relative 

to the pad such that when the pad is placed within the space, the pad is compressed to a 
predetermined degree; and 

a spike within the receptacle for piercing the disposable packaging, the 
spike having an internal lumen in fluid communication with a source of surgical 
10 prepping solution, and an opening into the lumen such when the spike pierces the 

containment package, prepping solution may be loaded into the pad; 

wherein the pad expands when the containment package is removed 

from the pad. 

15 11. The kit according to any of claims 7, 8 and 1 0 wherein the opening 

is formed along the side of the spike adjacent its tip; the handle of the applicator having 
an enclosed end enclosed within the pad, the enclosed end of the handle being provided 
with a slot or recess for receiving the tip of the spike. 

20 12. A kit for applying surgical prepping solution to a patient, the kit 

comprising: 

an applicator (12) having a resilient, porous pad (14) attached to a handle; 
a bottle (522) for a surgical prepping solution; and 
a passageway (520) from the bottle (522) having a cross-sectional size 
25 relative to the pad ( 1 4) such that when the pad ( 1 4) is placed within the passageway 

(520), the pad (14) is compressed to a predetermined degree so that, after the pad (14) is 
inserted through the passageway (520) into the bottle (522) to load the pad (14) with 
surgical prepping solution, excess surgical prepping solution is squeezed out of the pad 
(14) as it is pulled back through the passageway (520); 
30 wherein the pad (14) expands when removed from the passageway (522). 
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